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FINAL REPORT 
Contract No.: DAAG29-76-G•0339 
Title: "Volume Laser Holographic Information Storage and Retrieval for 
Two-Dimensional Signal Processing" 
Principal Investigators: T. K. Gaylord and R. Magnusson 
In the area of holographic storage, fundamental recording and readout 
processes in high data capacity electro-optic crystals were studied. A 
new generalized dynamic theory (developed by us) was applied to the deter- 
mination (for the first time) of the internal recording parameters of these 
materials and to how these parameters change during the laser holographic 
exposure and reconstruction processes. 
In the area of holographic processing, a new type of massive two-
dimensional parallel processing of digital data was presented by us in 
the journal Optics Communications and at the International Optical Computing 
Conference. In this type of processing, Boolean algebraic logic operations 
may be performed on many data bits in parallel. This processing requires 
very little additional hardware beyond that of the basic holographic data 
storage system. It has been shown that this type of system will be very 
powerful in various types of numerical and associative processing. 
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I. 	FORWARD 
This document has been generated as a result of the large 
number of new published results in the general area of holographic 
storage. This report represents an attempt to list in one place the 
publications that directly relate to the following, somewhat more 
specifically defined areas: 
1. Optical Holographic Memory Systems 
2. Volume Holography and Thick Gratings 
3. Optically-Induced Refractive-Index Changes in Solids 
4. Optical Properties of Materials Related to 
Optical Storage 
These four bibliographies contain references listed alphabetically 
according to the surname of the first author. No attempt has been 
made to produce an exhaustive listing. Thus numerous important 
references undoubtedly have been unintentionally omitted. Please 
notify the author of this bibliography of any pertinent references that 
are discovered to be omitted. 
This report is an internal document prepared solely to aid 
researchers (faculty, graduate students, undergraduate students, etc.) 
in work related to the National Science Foundation and Army Research 
Office grants listed in the Acknowledgements section. 
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